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List of Claims : 

Claim 1 (Currently Amended): A method for recovering an erased voiced a speech 
frame, the method comprising: 

obtaining a first current input speech fram e? said frame having a start point and an 
endpoint ; 

reconstructing said first current input speech frame from a previous input speech frame to 
generate a reconstructed first current input speech frame in response to an indication that said 
first current input speech frame is lost has not been properly received : 

obtaining a second current input speech frame immediately following said first current 
input speech frame: 

creating a time warped current input speech frame and a timo warped reconstructed frame 
from provious input speech frame by continuously time waiping said second current input speech 
frame and a copy of said previous reconstructed first current input speech frame to coincide a 
peak of said second current input speech frame with a peak of said reconstructed first current 
input speech frame while maintaining an intersection point of said second current input speech 
frame with a third current input speech frame immediately following said second current input 
speech fra me, wherein said time warping generates a time-warped second current input speech 
frame and a time-warped reconstructed first current input speech frame if said current input 
speech frame is correctly rocoived and said previous input speech frame is reconstructed ; and 

creating a new second current input speech frame by ovcrlapping-and-adding said time- 
warped second current input speech frame and said time-warped reconstructed first current input 
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speech frame fading simultaneously said timo warped current input sp o ken fmmn mrl r^'d H^n 
warped reconstructed framo from previous input sp e ech frame to obtain an improved current 

Claim 2 (Currently Amended): The method of claim 1, wherein each of said speech 
frame compris e s represents a speech signal having zero or more pitch cycles. 

Claim 3 (Currently Amended): The method of claim 2, wherein said continuously time 
warping said current input speech frame and said copy of said previous input speech framo 
comprises shifting one or more peaks of said pitch cycles of said second current input speech 
frame and one or more peaks of said pitch cycles of said copy of previous reconstructed first 
current input speech frame to provide overlap of coincide at least one of said one or more piteh 
cycles peaks . 

Claim 4 (Currently Amended): The method of claim 2 !, wherein said overlapping-and- 
adding fades-in said second current input speech frame and fades-out said reconstructed first 
current input speech frame e ndpoint of said current input speech frame rnmninri fi vpH during r^H 
time warping process . 

Claim 5 (Currently Amended): The method of claim 1, wherein said reconstructing said 
first current input speech frame from a previous input speech frame comprises copying said 
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previous input speech frame as said reconstructed fust current input speech frame. 

Claim 6 (Currently Amended): The method of claim 1 , wherein said previous input 
speech frame immediately precedes said first current input speech frame fading simultaneously 
said time warpod current input speech frame and said time warped reconstructed framo 
comprises: 

fading in said time warped current input - speech frame; and 

fading out said time warped r e constructed frame of said copy of said provious input 
speech framo . 

Claim 7 (Currently Amended): The method of claim 1, wherein said fading 
overlapping-and-adding is a linear fade operation. 

Claim 8 (Currently Amended): An apparatus for recovering an erased voiced a speech 
frame, the apparatus comprising: 

a receiver for obtaining a first current input speech frame and a second current input 
speech frame immediately following said first current input speech fram e , said framo having a 
start point and an endpoint ; and 

a - decoder for s ynthesizing sp ee ch from said input speech frame, said decoder 
synthesizing said input speech by: 

a reconstruction element for reconstructing said first current input speech frame from a 
previous input speech frame to generate a reconstructed first current input speech frame if in 
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response to an indication that said first current input speech frame is lost has not been properly 
received; 

creating a timo warped current input speech frame and a tim o warpod reconstructed frame 
from previous input speech frame by continuously a time warping element for time warping said 
second current input speech frame and a copy of said pr e vious reconstructed first current input 
speech frame to coincide a peak of said second current input speech frame with a peak of said 
reconstructed first current input speech frame while maintaining an intersection point of said 
second curre nt input speech frame with a third current input speech frame immediately following 
said second c urrent input speech frame, wherein said time warping element generates a time- 
warped second current input speech frame and a time-warped reconstructed first current input 
speech frame if said current input speech framo in eereeetiy ™™nrr>H nnd p aid previous in put 
spe e ch frame is reconstructed ; and 

an overlap-and-add element for creating a new second current input speech frame bv 
overlapping-and-adding said time-warped second current input speech frame and said time- 
warped reconstructed first current input speech frame fading nimultnneonfily nn i d tfmr* itmrpnrt 
ourront input speech framo and said time warped reconstructed frame from previous input speech 
fra me to obtain an improved current framo . 

Claim 9 (Currently Amended): The apparatus of claim 8, wherein each of said speech 
frame co mpris e s represents a speech signal having zero or more pitch cycles. 



Page 6 of 14 

03M0017/US 

PACE 9/17 ■ RCVD AT 2/23/2005 7:32:33 PM [Eastern Standard Time] • SVR:USPTO-EFXRF-1/1 ' DNIS:8729308- CStt>:949 282 1002* DURATION (mm-ss): 07-00 



02/£3/*2005 WED 16:37 FAX 949 282 1002 FAR J AM I & FAR J AM I LLP -- USPTO @ 010/017 

Application Serial No.: 10/799,504 
Attorney Docket No.: 0 1 60 1 1 6 

Claim 10 (Currently Amended): The apparatus of claim 9, wherein said continuously 
time waiping said current input speech fram e and said copy of said previous input npoooh 
comprises shifting one or more peaks of said pitch cycles of said second current input speech 
frame and one or more peaks of said pitch cycles of said copy of proviouo reconstructed first 
current input speech frame to provide overlap of coincide at least one of said one or more pitch 
eyeles peaks . 

Claim 11 (Currently Amended); The apparatus of claim 9 8, wherein said overlapping- 
and-adding fades-in said second current input speech frame and fades-out said reconstructed first 
current input speech frame endpoint of Gaid current input npeec i h frmnn rnmninc fivrrH ^ ] r \ n g g a jd 
timo warping process . 

Claim 12 (Currently Amended): The apparatus of claim 8, wherein said reconstructing 
said firs t current input speech frame from a previous input speech frame comprises copying said 
previous input speech frame as said reconstructed first current input speech frame. 

Claim 13 (Currently Amended): The apparatus of claim 8, wherein said previous input 
speech frame immediately precedes said first current input speech frame said fading 
simultaneously said time warped current input speech frame and said timo worpod copy of 
provious input speech compris e s: 

fading in said time waipod current input speech frame; and 

fading out said timo warped copy of pr o vious input speech . 
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Claim 14 (Currently Amended): The apparatus of claim 8, wherein said fading 
overlapping-and-adding is a linear fade operation. 

Claim 15 (Currently Amended): A computer program product comprising: 

a computer usable medium having computer readable program code embodied therein -fe* 

recovering an erased voiced speech frame , said computer readable program code configured to 

cause a computer to recover said speech frame by : 

obtaining a first current input speech frame , said frame having a start point and an 

endpoint ; 

reconstructing said first current input speech frame from a previous input speech frame to 
generate a reconstructed first current input speech frame if in response to an indication that said 
first current input speech frame i s lost has not been properly received : 

obtaining a second current input speech frame immediately following said first current 
input speech frame; 

creating a time warped current input speech framo and q time - waipcd r e construct e d frame 
from previous input speech frame by continuously time warping said second current input speech 
frame and a- copy of said pr e vious reconstructed first current input speech frame to coincide a 
peak of said second current input speech frame with a peak of said reconstructed first current 
input speech frame while maintaining an intersection point of said second current input speech 
frame with a third current input speech frame immediately following said second current input 
speech frame, wherein said time warping generates a time-warped second current input speech 
frame and a time-warped reconstructed first cunent input speech frame if said current input 
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speech frame is correctly received and oaid provious input sp e ech framo is reconstructed ; and 

creating a new second current input speech frame bv overlapping-and-adding said time- 
warped second current input speech frame and said time-warped reconstructed first current input 
speech frame fading simultaneously said timo warped currant input -speeeh frnmn ™H mid t; m n 
warped reconstructed frame from provious input speech fram e to obtoin an improved current 

TTTXTTTC . 

Claim 16 (Currently Amended): The computer program product of claim 15, wherein 
each of said speech frame comprises represents a speech signal having zero or more pitch cycles. 

Claim 17 (Currently Amended): The computer program product of claim 16, wherein 
said continuously time warping s aid current input speech framo and oaid copy of said previous 
input speech comprises shifting one or more peaks of said pitch cycles of said second current 
input speech frame and one or more peaks of said pitch cycles of said eopy of previou s 
reconstructed first current input speech frame to provide ovorlap of coincide at least one of said ■ 
one or more pitch cycles peaks . 

Claim 18 (Currently Amended): The computer program product of claim 1615, 
wherein said overlapping-and-adding fades-in said second current input speech frame and fades- 
out said reconstructed first current input speech frame ondpoint of said current input speeeh 
frame remains fixed during - said tim e warping process . 
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Claim 19 (Currently Amended): The computer program product of claim 15, wherein 
said reconstructing said first current input speech frame from a previous input speech frame 
comprises copying said previous input speech frame as said reconstructed first current input 
speech frame. 

Claim 20 (Currently Amended): The computer program product of claim 15, wherein 
said previous input speech frame immediately precedes said first current input speech frame said 
fading simultaneously said timo warped current input speech fram e and Gaid timo warped copy of 
previous input speech comprises: 

fading in said timo warped current input speech frame; and 

fading out s aid time warped copy of previous input speech . 

Claim 21 (Currently Amended): The computer program product of claim 15, wherein 
said fading overlapping-and-adding is a linear fade operation. 
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